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^-v: 1/E 



so iS1S<7)^ii»mM<^S0 i^i:. mso I ^^;^^^^;^fIit^^*^■ef5^t ibn/c 

^ztzm<r>^m^mm:\>zi^\^^x^ 
m m LxMf&^fifz. mm mrn'R nmi^ ymMtm2 m^mm(o^^m<omm 

HiffB V - 7. cfhu IE K u- > '^it tm2 mnm.<D^-mM<DmBii}m cxs^^:r.^^f- 
itmm 5 1 

HuiEaie)iZi<^ifeiti^<7)Tffiijo. s o im<7)mm<Dyf^!^mm:^\ i x i o c m-H:i.± 
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iff M 2003-296573 ^- v : 1/ 

[0 0 0 1 1 

ZtD^ma. ^mi^mW:. WizSOI (SiliconOn Insulator) m^^fzMO S F 

ET (Metal-Oxide-Semiconductor Field Effect Transistor) Hgli"-2)o 

[0 0 0 2] 

^M(Dso immzfm^titzMosFETii^ m'B<D/^}\^^ms. (s i*^) omo 

-t^^fflv^T, S O I ^^twit LTMO S F E T^fM-r'2.:^V*^^^$tLTV>-2, (^^#11= 
[0 0 0 3] 

S i 0 2±tCBOX^2 0 ARVSO 1^ 2 0 6 ^M^mm L fz SO 1*^2 0 

O^mM-r^ (119 (A) ) o B0X^ 2 0 4 i±ffii6j2s<^v'J rJ^^-fbMT'^)*?. SOI 

[0 0 0 4 1 

SO I««2 000801^206 ^i^tt^ftLT. C Oi^tt^-ft^ tL7t:g|5^^|^*-r 
^ C t J: (} , S O I ^OlillB ^p^1--|> (H^^ir-fo ) o LOCOS (Local oxidatio 
n) mXiiST I (Shallow Trench Isolation) mi^ZX 19. mi^»mWM2 0 8 t^^m 
'fbM^f^^l-'So -<7)^T-:S>g|fIlttc io-CH^ N M O S ff^^fll^ 2 1 0 ;S. 

tfPMO SffMfI1^2 1 2 t^^S) (119 (B) ) o 

[0 0 0 5] 

^^IC. NMO S^mmi^2 1 0RXfPMOSmj1ZyMM2 1 ZO-etiWtC^tLTLiv^ 
'ft^H^^ ^ ^ffiA^tfV^, P >> 2 1 4 :5.tl^'N 2 1 6*?FM1--&o 

t\ h^^l:m2 1 8 ^S^t-^o ^oy- hm<tM2 1 8cOf^^(±. L^vMHSim-f 

T'v'J n ;/|i2 2 0 ^f^^1->2> (119 (C) ) o 
[0 0 0 61 

NMO Sf^fi£^it2 1 0:5.O'PMO SfM0^2 1 2 (D-tfi^tHZ^y^^X . ■ F 

>-r:t>-aA5:=ff i^-^^ti. LDD (i ightly doped drain) «jtO'^J^^LT 

M0SMfIit2 1 0;5lCKPMO Sff^^flit2 1 2 ^Z-e^^-e•tL5fe^I^f n-fll^2 2 2 
:S.J/p-fIilc2 2 4 ^Mlk-fho ^v>t:\ *° V v 'J 3>M2 2 0 OtOffitl^^tM-C-y- ^ K 
•i7;j--;i/2 2 6 ?rfMLT. dO-^-^r K 2 2 6 t *° V v U =f>M2 2 0 
^ LT. NMO S?fMfIit2 1 OSO^'PMO SB^fIJt2 1 2t;*tLT. -ftL-PtL^ ;t > 
■^A^-^TV^, V-^ • KP-Y >ISit<!:^'l) n^fiJt2 2 8S<^'p'pIit2 3 2?F^J?K-t-5)o ^ 
(Dt^. ^ y Y--f^. >; V U 2 2 0 t ^ ^^/iAtC ct 'i>^^J^ K- e > iJ^'Ti^T^ 

ix. NMO Sli{± na7[^i^!^<^ K-y^^X/^ir- n**°';v'J n>M2 3 0 

if. P M O S {± p K- 7"^ tL;^:^- h M t ^ p * V v 'J 2 3 4 

7)^f^^$tL^ (119 (D) ) o 
[0 0 0 7 1 

)ji2 3 6 ^?fM1--2> (119 (E) ) o • 
[0 0 0 8 1 

mn^m.Wz2 3 8 ^^liif^. -^ly^"? h*-;i/^5FML. ^;i^2 4 o:g.y'^r > 

h 2 4 2 ^r3>^^ h^-^UtlfM-r-So ^v>-ey ^;HEM2 4 4 ^f^^L. MO S 
FET;J-'f^^$:h,-2> (119 (F) ) » 
[0 0 0 9] 
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2/ 



r- hft7)^'M< ^^t^onr Liv^imEE (Vth) trnT-r^y^^tx^^m^^ ( 

SCE : short channel effect) ^^i&^^o M-f- ^ L ^ vMimJEOfdT^o § 

[00101 

^ O^f - ^ ;tww5?J)* ^ ?paij 1- ^ i6 ti , S 0 I ^ ^ ^ < i- ^ 1 7&-'^mfitJT'^ <2» CI <h 
[0 0 1 1 1 

miofi. ±M<r>'ift^j:miz X ^ htifz^^mi^-mmiz is If :hL^^^m (Vth) n-;u 

mm:mtL (mV) ) (jum) ) t Ogl^^^^ LfcH-C* 

S O I ^<7)M)?7&^ 4 6nm. 9 5nm. 1 4 2 n m<7):^^lcov^T, Vthn-;U;}- 

fij -r -2) «0 -e ^) -2) d i: ^ o 
[0 0 12] 

-r^fzibi,z. y-7.mMt ymmt<Dm(Ds im^nHizmmm^fm-r^^ti^^^ 

*$tLTv^^ (#it:i:ft3) o 1 - 3 -c(±. # 

*#^M75>^~?F^fiS:$^-Cv>^o i/i. S O I^^±t-?F^^$tL^aa6ii<^m'fk)ii (BOX^ 
itm r- hS^OTiaiJOc^?Sv>|5gt::fMLT. S O I ^ < 1--2> c: 1 J: 19 . 
v-;^;^y^" vu4 y^M^^^^ ^y-yi^ 3 ym<r>mu±^in^fz^^^^m<D h 7 > v 

1 1 !wmm 63-313865 
mwf:scm2] #^¥7 - 2 1 1 9 0 2w^m 
[m'f'xm. 3 1 Him^ s - 5 1 1 9 s ^^m. 

im'fXM4 1 # 2001-135821 -^<2j^ 
[Wm^Xmi] L.T.Su et ai.,Proc.IEDM93, pp. 723-726 (1995). 
I##lt:SCi^2l N.Kistler et al.,SoIid State Electronics, vol. 39, No. 4, pp. 445- 
454(1996). 

[0 0 131 

fz^mi^^m.:^m^^hti^o :z<7)Xd^j:ty') -^mht^i&<m^Lfz (ioff<iE- 

llA/;«m. Li^vMimaO. 4 V^SJK) h 7 > ^ i-*3«/^T, ±i£ L /c^^ ^ ;twi/ 
5S&*?:}fpSlJ-f -STtftixT^SO I^O^m^tti, i^JLTOi 9 ^Pp1M^*1:'2>o 
[00141 

mtit. y-^ - Y\y4 ymmwi(oso imi)^'f^x^^itLx\^^^^m^^L. ~mz 

[0 0 151 

Liv^>iiiiflEVth (V) {±. m^i^F (V) . mmM<x (c) . 77 ^ h/N-^Kmrnvf 
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#0 2 0 0 3-2 9 6 5 7 3 ^- v : 3/ 

b (V) , S O I^O^i^r'-f siJgNa (cm-3) , S O I ®<^)Mff Tsoi (nm) St>'r- 

h^<bM^*Cox (F) ^ffiv^T, mToj:^ir^ (1) •e*t>t)i-^t;6^-e§-&o 

[0 0 16] 

Vth = Vfb+ 55f+ q XNaXTsoi/Cox • • • (l) 

iSris, m^4^F^i^ "7 W^;1/Ef (eV) . ^1±#^##<^7 ^^;i/E i (e 
V) ^rfflv^T. <(,?= (Ep-Ei) / akZ X. -oXi^tbhiX^i^X-^ho 2 ^ <f>?<Dm.'^ ^ 
Yuy^' • ^ yy<—i/ 3 y ■ Tt'y-yiy^ju (strong inversion potential) tO^Z/. ^® 

m'Nm. iy') =jy'i±mmwi.WsRv^mm^^mQoxiizX'ox. Vfb= (Wm-Ws) -Qo 

[0017] 

^Jx.(i:\ ?^3|5«itOSO I^^tzf^^^n/cNMOSFET (SOI-NMOSFET 

:*1J4. 7 V. : - 0. 5VfI«) 7!>5ffiv^t>tL^o 

[0 0 1 8 1 

d 1 1 {±> ta£5^#it<7) S O I -NMO S F ETO^-- I ^15: (/i m) ) t t 

#vMim/±Vth (iflE^ : #ii (V) ) t(7)m^.^mLfzmx^^o i .^Mn^xm-tmm. ( 

I) {±. so I^tc/F^!^^ K-yLTv^^^v^J^-^, ;5.CF*j^T'^i-ffij^ (II) {ipM^ 
Mt/^ 1 E 1 8 c m-^flJt K--^L7t;t#'i-^SLTv^^o L^vMSmE^O. 4 VfSj^tC 

p|p-r^7t:*:)tc(i. ps^^t/itj^i-'&^b^so im<7):^'r^mmN a ^ i e i a c m-^ 

[0 0 191 

HI 1 2 (±. HI 1 OS O im(7)^^r^-m&'t^ l E l 8 cm-^lik±iZLti^^<DSO 
I -NMOS FET<7)^;^lPloyn-7T^;i^ mm : mi: i/um) ) t^Mffeit)^ (li^ 
: (cm-2) ) .i:coMi^^^L/c^<7)-e^^o H^T-^-tffiia (I) lipM^^mx 
^^Tt^'^m (B) toit^. I ^M^XTT^-r^m. (id {±nM^^t;-?:-*^5Jt^ (As) »ft 
RXfmUxm^m'^ (III) (i^A"; T8ftJt^-e^X'r^xaLTv>-&o ■?"-v^>;i'^^T' 
<7)piy^|ifi%itJ^{±. 2 E 1 8 cm-2@J^t^oTi3l5, jS^j^ »9 i^itJSo^^tiztJg-e^) 
-2) vl i: ^^^'tJ^^i^'&o 
[0 0 2 0 1 

iOi^lz, SO I^<0>-Kt'^ jiJSt-r^r^^jf'^^Wl^^JSTi^ 1 E 1 8 c m-2^@x.-l> 
J: 9 5^^-^, ^-vVTO^KiS (NMO S F ET-e(im^=-^KlJg) (^\^Tifif^mtrj:^X 

10 0 2 1 ] 

HI 3{i. m.^^mm mm-.mtL (cmV (v • s) ) ) tmummmw mm: 

mi (mV/cm) ) t(Dm%'S:^LX\^^^o ^(O^fyyit. SKS^-^^'-^t^^:^ - ^ 
ti^m^ft^o (I) ~ (V) -e^1-^i/77li. MJ^N a (#fi : cm-^) 75^ -e 

ix'tfi. (I) :3xio^\ (II) :i.3xio'\ (III) : 1.8X10^®, (iv 
) : 2. 5 X 1 0^^ 5:0^' (V) : 3. 3 X 1 o'^oJ^^^^L-cv^-So mT-#ibJg(±, 

'^'T'-f jijs;i>^;s< ^-stjivh^ < ^oTv^^&o HI 3^\z^ i$Lm(o^^wx7r^Ltzmm.mn 
m#oji75^\ enjijnr- hmm^ i . o vi^zLtzm^Km^ir^^ z.(di^\,z^ ^^j^ 

^ ai}^-m<-^j:^ tn^^mmtiK^ <i^TLX\^^< ^ti)^t)i)^:ho ioT, SOI^O^F 
[0 0 2 2 1 

SFET-e(i, :eo^^'^^:S.CK^m<l:^w#v^^^^.;^^tJ^±#75^^£«Mi:^^o L>*^L^;i>^^ 

z<D^^'^^ )i^mm±^ i o T h 9 > V ;^ ^ iEift:^ <7)fg:T75^'^ ^^t^^d r^^m.<^.:^^$> 

aiiiEJlf 2 003-3093417 
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[0 0 2 31 

ir^j:t>ib. so i&m.<Dmimmm(Dso imt. so i^c^A'^^;i/^it^^iiA.-ei^tt 

[0 0 2 4] 

±iiEos o I ^^(±, v'j=7>*^±n, v'j n>m'fbl^-e^)-SBOX^, ->';3>!^ 

[0 0 2 5] 

O I ^«±HfM$n^M0 S F E TtCi3tt.2>> MiB'ft:S.!^^^lii'fttC#9 ^ ^ ^^l^^tJS-t- 
[0 0 2 6] 

[ 0 0 2 7] 

. ;5.^/nM/i/^^i^2*sst^i=i^-r'2>o 

[0 0 2 8] 

<^ 1 <Dmm(o^m> 

[0 0 2 91 
[0 0 3 01 

s i mul 0 2±tc. Si^ii^v'; ='>m'fbM-e^)^Box^ i o 4;6^'M$nTv^-?) 

o ^OBOX@104±tCSOI^l 1 2 /^f^'f^^^tLTv^^o C O S O I ^ 1 1 2 ^ 

ymn 1 3 1 75^-ett-e^x^tt<bnTv^>&o l 3 O t KV-f ^^'^l^ 1 3 1 h(r>^ 

coso 1 1 2co±fflijtz(±. y- h^ftMT-^^y- h^fkiiii 1 8 ^^^LTr- 

® 1 2 0 75^^?F^fi£$;jxTv^^o V-^WM 1 3 OJ^O^'Kl^^ >'flit 1 3 1 izimW^zmtX. 
*^o. ^^^>;i/^t^ffl<7)S O I gtC{±, z:o<7)fg:i,iSfIjti: LTOL DDfllt 1 2 4 

vMcsiir^ LTf^^$tLTv^>?,o y- hmmi 2 o<7)mmizii^ -9-^ k>>*-;h 2 6 75?f^ 

^^tiTv^^o V-^^it 1 3 0 <!: Kl^-T 1 3 1 t<Dm<DSO I y- h^-fb 

mi 1 8 OTffliJOfijttlli. Si^iic^^lt^ 1 1 4 a7b^~fM$tLTv^-5,„ ffc. Si6iic^ 

^ftMll4a(i, BOX^ 1 0 4 tcfijf L^-v^J: 9 lc?F^^$tiTv^^o Cl^T-ti, Si6 

Ti^i^ltMl 1 4 afiv'J n>ii^'fbM-C?F^^^nTv^-2,o 1 1 4 ac^^^A- 

Itl^ll4a{i. L DD^it 1 2 4 IC^LT. 1 0 - 2 0 n m@iSSi6jZii tLTv^T ^ ^ 
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v^o ^<r>m.isb^^^mmi 1 4 a ty- hm-ftMl 1 8 tOFflO. SO 1 1 2 O^it 

(Cli, y > K-yv'J n >Jli 1 1 6 7!)^?FM$nTv^-2>o t/c. CI o y > K- T^v 
1 1 6(i. Si6ii^|feltfli 1 1 4 a<0_hMt2lf LTf^tt^tLTv^T, ^ -V t L T 

#tLT>/^^o Sa^ii^nfeltM 1 14a(OTm<D. SO 1^1 12i0flitt±. pM^^ifeii 
JS ('KT'-f iftJSt ^v>9o ) 1 0** c m-H:i±tc4-oTv>^o 
[0 0 3 1 1 

w.T(Dy -^Rv v u ^ >mmmi<z. mtb^^mmmi 1 4 a^jrx.. ^lomt^i^^mm 

Ml 1 4 a tr- hm^tl^l 1 8 t(Dmiziiy y K-^v'J :3 »^ i i emm^ti. i 
<^ffli63i<i^^ltlii 114a OTffilJO, 801^112 O^itfi. ^v>dfxV jftj^t^ff^^^ 
tLTV^^^'S-.TjJM^'oTV^^o i^V>.i^--rV ^J^<7)S O I ^ 1 1 2 tCioTM^-V^Wl/?:?)*;^^^ 

1 0 0 3 2 ] 
[0 0 3 3] 

^-r> so i^>isi 0 o^mit-r^o so i^^i 0 oizit^ s i mmi 02. box 

g 1 0 4 . :5.c^~s o 1 0 emmizmm^firy^^^h (112 (a) ) o so im(Dmmit 

^^^±^ -^Jx-tf^ BOX©COM/¥;0^'1 0 0-2 0 0 n m<D i, <Di m^^. S O I ^ 1 0 6 <0 
3 0- 5 0 nmUp^-r-So 
[0 0 3 4] 

s o 1 0 6 co^Mn. m-fbfli 10 8^. m^i^mm^itizx (9 l O n mfsj^M-r^ 

i6tC^JlI1-^ (1112 (B) ) o 
[0 0 3 5] 

^fksi 108^^^^LTSOI^106 ^zL^^'imm^ 1 1 0 ^mxLx s 

01^112 ^f^^-r^o mx.i£pm.<D7fm^X^^BF 2 ^ ty^J^^^JV^' 

- 1 5 k e V. K-Xi 1 E 1 3 c m^gjg T'^ :t :/y±A1-'l. C <h tlj; I9 . SOI® 
1 1 2^(DyfW^mm (^^T-ViftJKt ^jv^^o ) Tin O** c m-H:iL±t=i^ J: ^ tcf'S. ( 
[3 2 (C) ) o -^v^-C% m'fbMl 0 8 (112 (D) ) o 

[0 0 3 6] 

:i^tx<Dso im<D:^^r^ mmt: i o'* c m-^ \;j.±{zmj&ir z>xmii-mx^ ^ . <k 
^o:^-stcior, so immz^^r^ mm-h^i o'* c m-^ ^^x.^ i 9 t^s o iST^^'f^ 

[0 0 3 7 ] 

-^fc. ^fkMl 1 4^. f^mfC^v^fiC VDiim: 19 1 0 n m^lJg^Mi- -2. ( 

1213 (A) ) o -(T^m-fbllii 14^. h 'J V • j-'y^yi^'i^mi<zx y)y^^--> 

^Lx. m.i()ih^mmm:i 1 4 a^-i^^-r^o ^<7)m.ibii,^mmmi 1 4 af±, ¥ffiet>{3 
M.xy- hmmf^j&f^WMi 1 5<D^\zn^-f^xo\<zmmz^-^9--yy-r^ 

^IfeltMl 1 4 a«^-C-^-&o ^OSi6ii<^lfeftM 1 1 4 a or- h :1;^|6]<7)M^H 

(i. Y-vnm.mmm^tn\Lm.m. iev^t±. f^ic^F^^-r^LOD^itt 1 0-2 0 n 

[0 0 3 8] 

^tc. mtt>ii,^^mmi 1 4 a ^^tr so 1^11 2±tc. 7 > K-y^-; ^ymi 1 

6 ?rJ:.tf^'+v-v;W^StC i o-C 5 - 1 0 n mOlli/p-e^m-r^ (1213 (C))o 
[0 0 3 9] 

^\^>x\ y y v-zfi/^) ^ymi i 6±Jir- h^-fb)^ i i85r, Mx.{mmitizx *) 

mfiE# 2003-3093417 



#M 2 0 0 3-2 9 6 5 7 3 ^- v : 6/ 

2 - 5 n mmm<Dmmx'mfS.i- ^ o 

[0 0 4 0] 

^hiz^ Y- \ n.\m. \ 1 8±tc, v>; n^M^C VD-Stcj: 19 2 0 0 nmMJ^<7) 

^9^^•^5'-->iJ^L^ r- ^MM 1 2 0 ^ff^^-f* (114 (A) ) o 
[0 0 4 1 ] 

Jg.h^-^cfc^ic-l'^^iiALTLDDflJ^^ff^fiKi-^o '^Jx.tf, SO 1 1 2:S.y^V > 
K-T'© 1 1 eic^tLT. r- bm^l 2 0^-7y<.^ t LT. hm-fkMl 1 8?r^L 
T51tm (As) «; (P) Ji->$rviA^^-«;i^+'- 1 0 k e V^JS. ;i^t/K- . 

X45 E 1 3 c m-2 g^-e-f :t>ftALTLDDMlt 1 2 4 ^ffM^-S (IEI4 (B) ) 

O 

[0 0 4 2] 

^<hm:i9-9-^ K-i^;}--;!/! 2 6 ^^^^1" ^S. o V - ;^ flit 1 3 0 K ^ >fIJt 1 3 1 
^li^'ik'thfzib(OX-m!Ji^'^y 1 2 8 O-f ^ >ffiA^=fT9 o -^Jx-tf. LDDMitl 2 4 
?tLT, hmMl 2 OZIL^+I-'I' F-^ 1 2 6 ^-v-^!.^ h LT. A s °£v>{iP^^ 

>'=^aA.:J^^ww+-- 1 0 k e VS?/K-Xfi:5 E 1 5 c mM.-^ ^ ^ y'^X-f ^ o i 
Oi: ^- 1 2 0 nS^^tfi: LTA s?5cV^{iP75? K-y^n^l) (114 (C 

) ) o 

[0 0 4 3] 

• KU-'T ^fli^coygl^-ft^^f 9 RTA (rapid thermal anneal) ^JlS^ 

^fdo Mx.{4\ 1 ooot:;sy*'i o#JiiT fiST-RTA^jiaL, y->?> • Yv^ymM 

^^X^I^^fv^. ^-Sm, @eil^?fM1--2>v:i:(Cj: 19. NMO S F E T7i^'f^^$ ti^ (ID^ 
^ir-f o ) o 
[0 0 4 4] 

[0 0 4 5] 

d^-eti, TCAD (Technology computer aided design) vj3.5 l^ — va^^^v^T 

J^ONMO S F E T 1 <7)^M<7)f^i^<7)NMO S F E T tX^it^-t:ho t^gJ^ONMO S 

FETtti. m 1 4 n^L/c J: ^ tz, m I <7)mM<Dmw.<^^mi^-mmizmibiL^mmm 1 

1 4 a25.t^V > K-yv 'J rj 1 l 6 ^^x.Tv^^v^ ^) co-C^)^o 

[0 0 4 61 

[US (A) i±. r-hm.f± mm:M-u (v) ) tFu^ym^M mmumti {^k/ 

ixxn) ) oM^^S-^-riDT-^^o (I) ~ (IV) <7)4^<0i^'7 yniiv^T, — ."S-.rS^-^'^ 
L/C (I) JiSlO'" (II) {i, ^ 1 O^JfeOf^tgONMO S F E T-e^ 19 > (I) (4KL--<>'m 
l±75-'5 0 mVcOJ^-g-. Sti'" (II) {± KU-r >mi±7!>^'l . 0 V (^i^^^ -etL-TtL^ LT v^^ 
o ^^-e^L/:: (III) (IV) ^^fe^l^ONMO S F E T-C'^) 0 ^ (III) {4K^-r> 

mi±75^'5 0 mV<7)it'^. (IV) ym^ifl . 0 V L T v^^o KP-r> 

mjE;i^'5 0mV. 1. 0 W^r^tco^-g-^ , i^£5^<7)NMO S F E T J: 19 , ^ K^^MO 
?F^^<^NMO S F ETO:^7&5KH' yn:M.ifii^h < ^oTv^^o ^^Jx-tf, KU-f ym±ifi 
1. 0 V, hmEE7!>*l . OVO^^-^. tJ&^^<ONMOSFETt?{4KH':^m»iL75^ 

2 0 0 (/. A/;t/ m) T'^>l,7i^\ » 1 O^iifigOff^i^ONMO S F E Tt:{4. K^-r>my)iL 
7&^~2 3 0 (^ A/;« m) -r-^oT, K P -f >m»iE7>^'t^5|t <£ 0 ^> 3 0 (// A/^ m) fljg;^ 
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